Soiling crops for milk production by Gillette, L. S. et al.
Volume 16
Number 187 Soiling crops for milk production Article 1
July 2017
Soiling crops for milk production
L. S. Gillette
Iowa State College
A. C. McCandlish
Iowa State College
H. H. Kildee
Iowa State College
Follow this and additional works at: http://lib.dr.iastate.edu/bulletin
Part of the Agriculture Commons, and the Dairy Science Commons
This Article is brought to you for free and open access by the Extension and Experiment Station Publications at Iowa State University Digital
Repository. It has been accepted for inclusion in Bulletin by an authorized editor of Iowa State University Digital Repository. For more information,
please contact digirep@iastate.edu.
Recommended Citation
Gillette, L. S.; McCandlish, A. C.; and Kildee, H. H. (2017) "Soiling crops for milk production," Bulletin: Vol. 16 : No. 187 , Article 1.
Available at: http://lib.dr.iastate.edu/bulletin/vol16/iss187/1
March, 1919 Bulletin No. 18'
SOILING CROPS FOR MILK 
PRODUCTION
AGRICULTURAL EXPERIMENT STATION 
IOWA STATE COLLEGE OF AGRICULTURE 
AND MECHANIC ARTS
Animal Husbandry 
Dairy Husbandry Section
Ames, Iowa
1
Gillette et al.: Soiling crops for milk production
Published by Iowa State University Digital Repository, 1919
SUMMARY.
1. During a large part of the summer, pasture does not provide 
sufficient succulence for dairy cows in Iowa.
2. A system of partial soiling may be used with success in this sec­
tion.
3. Soiling will support more cows on a given area than will any 
other system of cropping and less concentrated feed will be required.
4. The average of seven years work at this station indicates that 42 
cows may be kept during the summer months on 20 acres of pasture 
and 12 acres of soiling.
5. The increase in wages paid farm labor adds greatly to the cost 
of producing soiling crops.
6. The yield of soiling varies with the season and crop.
7. Climatic conditions largely determine the best time of harvest­
ing and the length of the period of availability.
SOILING SUGGESTIONS.
1. For Iowa a system of partial soiling, because of the relatively 
high cost of labor, the general availability of pasture, and the diffi­
culty of maintaining a succession of green crops, is more practicable 
than a system of complete soiling involving dry lot feeding.
2. Success in soiling depends on obtaining a proper sequence of 
succulence.
3. Provide at least two or three crops in the soiling system, as this 
gives variety to the ration.
4. Grow as many legumes as possible.
5. Where silage is not available soiling should be used to supple­
ment scanty summer pastures.
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SOILING CROPS FOR MILK PRODUCTION
B y  L i . S . G i l l e t t e ,  A . C. M c C a n d l i s h ,  a n d  H. H. K i l d e e .
Rapid ::crease in the price of grains and concentrates, used in 
feeding dairy cows for milk production, has quickened the inter­
est of dairymen in the feeding problem. The urgent demand for 
human food has resulted in a more extended use of cereals for 
that purpose, a practice which has limited quite largely the quan­
tities of grain available for live stock feeding. The curtailment 
in the use of grain demands that more reliance be placed upon 
roughages in the ration in order to supply the nutrients required 
by heavy producing dairy cows. The importance of leguminous 
hays and corn silage as a basis for any satisfactory winter ration, 
which has for its purpose the stimulation of the dairy cow to 
her most economical production and the efficient saving of grain, 
has been amply demonstrated. However, the practice in so far 
as summer feeding may be concerned, is more varied.
It has long been realized that the pastures on most Iowa dairy 
farms do not supply an abundance of feed for the cows during 
the hot dry summer months. The problem of supplying this extra 
feed most satisfactorily may be solved through following one or 
more of the methods here enumerated.
1. Use of larger pastures.
2. Use of larger quantities of concentrates.
3. Use of summer silage.
4. Use of soiling crops.
Larger acreages of pasture land are not always available, 
though with better care and more thorough management larger 
quantities of succulent feed may be obtained from the same area. 
As the land rises in value, however, the cost of feed secured from 
pastures increases very considerably and this increase is neither 
sufficient in itself nor always available when needed most and thus 
dairymen find it a profitable practice to supplement their pastures 
in the majority of instances. In view of the wide shortage of 
grain, the heavier feeding of concentrates should be discouraged 
wherever suitable substitutes may be grown. Experience has in­
dicated that the feeding of grain is usually the most expensive 
manner by which the deficiencies of pasture may be remedied. It 
is also essential to use the entire crop rather than merely the grain 
and thereby save a goodly percentage of the total food value pro­
duced on the farm.
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Supplying green feed is the most satisfactory method of main­
taining the flow of milk during the summer when pastures are 
short; and the green feed may be in the form either of corn sil­
age or of crops especially adapted for soiling purposes. As agri­
cultural methods became more intensified with the attendant 
greater importance of dairy farming, larger yields per acre must 
be secured. Pastures will be more largely supplemented by green 
feed, since much larger quantities of feed may thereby be g r o w n  
per acre. This will bring about the growing and cultivation of 
those crops capable of returning the largest yields of palatable 
and nutritious feed.
A D V A N T A G E S  OF SOILING.
Soiling for dairy cows may be partial or complete, depending 
upon the availability of pasture. As a supplemental green feed 
to be supplied in conjunction with pasture, soiling possesses sev­
eral distinct advantages. Through the utilization of soiling the 
production of digestible nutrients per acre is increased from three 
to five times over that produced by pasturing. This is brought 
about largely by the maturing of soiling crops which permits of 
larger production. The tramping of stock on pastures, especially 
during rainy weather, leaves the soil in poor condition, while with 
soiling crops if the seed bed is carefully prepared the soil will be 
in excellent condition. The tramping also directly stamps out 
considerable grass, while the fouling by manure is another source 
of waste. The operation of these factors makes it possible 
through soiling to secure larger yields than is true under pasture 
conditions.
Soiling tends to increase the average production of the milking 
herd. By furnishing an abundance of palatable, succulent, and 
nutritious feed at a time when pastures are short, milk produc­
tion is stimulated. Thus the serious decline in milk production 
which usually occurs during midsummer is largely elimi­
nated. The production is favored since the cows have at all 
times an ample feed supply without which maximum yields are 
impossible. Soiling also contributes variety to the summer ration 
as the different green crops mature and are fed to the cows, 
which is a most important factor with high producing animals. 
Because of the available feed given, the cows are also kept in 
better physical tone and in a higher condition of flesh which will 
augur well for the future production of the herd after the soiling 
period has closed. The health of the animals is more efficiently 
safeguarded since the crop is usually mature and not apt to be 
washy and since weeds are much fewer. The combined opera­
tion of these forces will promote the production of the individual 
cows.
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Since the production of the individual cows is increased, it 
follows that the output of dairy products from the farm will be 
increased. The larger production of soiling crops per acre as 
compared with pasturage will enable the dairyman to keep a 
larger milking herd, which in turn ensures an increase in the 
amount of dairy products.
The liberal use of soiling crops decreases the necessity of a 
heavy grain ration to dairy cows in summer. It is a well recog­
nized fact that high producing cows can not subsist on pasture 
alone and maintain their standard of production. Here, soiling 
crops fill an important place, for they furnish a large share, if 
not all, of the digestible nutrients required in a succulent feed 
relished by the cows, instead of forcing the herdsman to resort to 
dry feeds. This will render extensive purchase of concentrates 
unnecessary while the production of leguminous soiling crops 
effectively limits, if it does not entirely prohibit, the use of costly 
nitrogenous feeds. Thus soiling crops may be used to furnish 
part, at least, of the nutrients and most of the protein required 
even by heavy producing cows.
The use of soiling permits of the production of milk which is 
free from the flavor of garlic or other weeds. Ofttimes stagnant 
water in pastures as well as decaying organic matter will bring 
about undesirable changes in milk Where the land is well cul­
tivated and soiling crops produced, these difficulties encountered 
in the production of sanitary milk are eliminated.
The saving of divisional fences occasioned by soiling is a fac­
tor of importance under some conditions. This permits of the 
utilization of the land immediately adjacent to the fence row and 
removes one of the unsightly scenes afforded by many farms.
Finally, soiling permits of the saving or more complete utiliza­
tion of manure. The waste of fertility on the average farm is 
quite large. Through the operation of a soiling system the most 
effective use of barnyard manure is made possible. The hauling 
out and spreading of the manure now wasted in the barnyards 
and lanes of this state, would effect a large increase in the prod­
uctivity of the soil. The actual value of the excreta passed by a 
cow in a year for fertilizing purposes averages about $45 based 
on pre-war prices, if all ii utilized, which condition may be ap­
proached where soiling is practiced.
D IS A D V A N T A G E S  OF SOILING.
Practical experience has demonstrated that soiling possesses 
some weaknesses which thus far have inhibited the wide use of 
this system of summer feeding. Soiling involves a much greater 
expense for labor than does pasturing. The green feed to be in
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the most palatable and appetizing conditnn must be cut daily, 
which for a herd of 40 cows requires two men and one team for 
two hours where a partial system of soiling is practiced. Since 
the amount fed varies from 30 to 100 lbs. per cow, the labor in­
volved is considerable, and the regularity required of attendants 
ofttimes proves irksome.
In addition to harvesting the soiling, the extra time and labor 
involved in seeding the small plots—at least six to eight sowings 
being needed to keep the supply of green feed regular throughout 
the season—is considerable. The labor of handling the manure 
and caring for the animals from day to day is large, a factor 
which further augments the labor required in a system of soiling. 
Coming during the summer season when help is scarce and wages 
high makes this an important item entering into the cost of soil­
ing crops.
A second difficulty encountered is that of providing a suitable 
series of crops as well as adjusting the amounts of each to the re­
quirements of the herd. The varying climatic conditions and the 
consequent changes and inequalities in the rates of ripening of 
the various crops makes the time at which a given crop may be 
ready to cut, extremely variable. The average yield and there­
fore the exact acreage of a crop, essential to supplying sufficient 
green feed, depends upon the weather.
Where there must be a succession of crops furnishing the soil­
ing, it ofttimes occurs that it is not desirable to utilize any sur­
plus for hay production, which is the only alternative presented. 
The time at which a soiling crop can be used depends on the in­
dividual crop, the time at which it is sown, the soil and climatic 
conditions. Some crops such as alfalfa, are adapted for use as 
soiling during a comparatively short period after which the for­
age becomes too mature for feeding while other crops are avail­
able for use through quite a long period. Thus to meet the needs 
of the herd, changing climatic conditions influencing the yield 
and time of ripening of the crop as well as the length of time 
it may be fed is a difficult task worthy of serious study on the 
part of the dairyman.
Soiling crops must be harvested in all kinds of weather. Fre­
quently climatic conditions render it difficult to haul in green 
feed daily which is quite a disadvantage in the use of a soiling 
system. Wet weather not only increases the labor of caring for 
the crop but it also diminishes its usefulness. Indigestion may 
result from feeding soiling crops harvested during the rainy 
period as the feed is of a washy nature at this time, and may 
occasionally induce bloat. Digestive disturbances may be in­
duced by the particles of soil which adhere to some crops, es­
pecially during rainy periods.
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CORN SILAGE VER SU S  SOILING.
The relative merits of corn silage and soiling crops for sup­
plementing corn belt pastures is a disputed question. Every one 
appreciates the advisability of furnishing additional succulent 
feed at this period of the year. Undoubtedly there are conditions 
under which both feeds may be profitably fed. On the aver­
age farm corn silage is a cheaper form of succulence, as it can 
be produced at a less cost than soiling and is therefore gener­
ally the more economical feed. The labor in producing silage 
comes largely after the harvest work so that help is easier and 
cheaper to secure. Further, the feeding of silage in summer 
requires less labor than does the growing and feeding of soil­
ing crops. This factor is of greatest importance where labor 
is scarce or where the largest production per man is sought.
Where silage is used the farmer is independent of the climatic 
conditions since the supply is grown the previous year. This re­
tention of part of the corn crop until the succeeding year tends 
to equalize the quantity of feed available during different years, 
thereby insuring against losses in milk production due to a scarc­
ity of feed. Since silage is usually under cover, it does not re­
quire extra work during rainy weather which also insures against 
digestive troubles emanating from wet feed.
Silage possesses the added advantage of keeping for a relatively 
long period of time. While some feed is spoiled by age, the vast 
portion of it remains in a desirable condition. It does not become 
unpalatable as do soiling crops when maturity is reached. It does 
not fluctuate in feeding value from that of a light washy nature 
to a more mature and dry feed.
The principal disadvantage of summer silage is the small size 
of silo required. Silage to be of good quality and pleasing taste 
must be removed twice as rapidly in hot weather as during the 
winter months. The silo must therefore be much smaller in diam­
eter, involving additional expense in saving the crop. Where a 
large herd is maintained this will necessitate the building of a 
number of small silos which are difficult to locate conveniently, 
as well as being costly to erect.
Since the silage m ust be fed more rapidly there are many 
small herds which are not large enough to warrant the building 
of a summer silo. The small silo costs a great deal more in pro­
portion and in addition permits a much larger proportion of the 
silage to spoil around the edges of the silo. The small silo not 
only costs more proportionately but also makes the keeping of 
good silage more difficult. For this reason many of the causes 
advanced for feeding summer silage do not apply to the small 
dairyman.
Lack of variety in the succulent portion of the ration may be­
come evident when silage is fed both summer and winter. This
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becomes increasingly important as silage tends to become the main 
part of the succulence during the summer. The deficiency of the 
corn plant in ash may also prove important unless due attention 
be paid to the ash content of the other feeds supplied. Further­
more, soiling crops carry a higher percentage of protein which is 
an important consideration in the corn belt. As dairying intensi­
fies agriculture in a community, it is believed that soiling crops 
will fit more admirably into the crop rotation as well as the feed­
ing program of the dairy farmer.
PRODUCTION OF SOILING CROPS.
The chief hindrance to the successful production of soiling 
crops is in keeping a continuous supply of succulent green feed 
available throughout the summer. The main factor in determin­
ing the success of this attempt is the season, but under even favor­
able conditions, at least four or better still, six individual sowings 
should be made for a partial soiling system.
Where possible the soiling crops should be put in the regular 
rotation of the farm, in the place of small grain or corn. If the 
farm is large or scattered this will not always be practicable and 
then it will be necessary to grow the green crops continuously on 
some piece of land located convenient to the barns.
The land for soiling should be well worked and a suitable 
seed-bed prepared. As large yields are aimed at, liberal use of 
manure is necessary. This is especially important where con­
tinuous growing of soiling is practiced as the production of 
large yields of green feed year after year tends to impoverish 
the soil.
Seeding should be liberal—this is most important with crops 
such as amber cane—for not only will crops be slightly heav­
ier in some cases with heavy seeding, but they will aiso be much 
finer in quality. Crops that are seeded thinly tend to produce 
coarse-stemmed plants which are not relished by stock and re­
sult in a large amount of waste. Thick seeding, on the other 
hand, gives a fine-stemmed succulent forage that is readily 
cleaned up by the cows with a resultant decrease in waste ma­
terial.
The harvesting of soiling entails a very considerable amount of 
labor. The majority of the crops can be cut with a mower and 
sometimes can be put on the wagon with a hay loader, but where 
the yield of grain feed is exceptionally heavy the loader will not 
be suitable. Amber cane can be cut with a small grain binder as 
it generally stands up well and the bundles are much more con­
venient to handle than is the loose material. Corn, when used for 
green feed, should be cut with a binder, if any large amount is 
used daily.
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The green feed, for best results, must be cut and hauled daily 
as it wilts readily if left cut in the field and if piled up in the barn 
it heats and spoils quite rapidly in hot weather.
FEEDING OF SOILING CROPS.
Soilage can be fed either on the pasture or in the barn. The 
feeding of it on the pasture is the much more convenient method, 
entailing less labor and being cheaper. It has its disadvantages, 
however. There is a great waste as a rule when the green feed is 
put out on the pasture, due to the fact that the cows trample and 
foul it. In addition it dries out rapidly and becomes unpalatable. 
Where it is spread out the cows are also apt to injure each other 
in their efforts at feeding. When it is put on the pasture perhaps 
the best method is to haul it out just before the cows are turned 
out. Otherwise the cows hang around the gate instead of feed­
ing and when the green feed is taken out the danger of cows be­
ing injured is increased.
Feeding in the barn is laborious but on the whole advantageous. 
The wastage of feed is cut down and in addition the cows are 
more comfortable in the barn during the hot hours in the middle 
of the day. When they are kept in at this time they are pro­
tected from the heat to some extent and in addition they can be 
sprayed as a protection against flies.
All of the common soiling crops, with the possible exception 
of corn, can be conveniently fed in the barn. Owing to its coarse 
nature it is difficult to feed corn in the mangers unless labor is 
available to cut the bundles and so it can frequently be most easily 
fed on the pasture, though this does induce a considerable amount 
of waste.
Where the soiling is given on the pasture it is usually fed only 
once a day but when fed indoors from one to three feeds may be 
given, depending on the amount of labor available and the ex­
tent to which soiling replaces pasture in the maintaining of the 
herd. Generally, however, feeding more than twice a day will 
not be advisable where some pasture is available.
The amount of soiling used daily depends on the crops grown 
and the quality and extent of the pasture. W ith a partial soiling 
system, such as is most generally used, from forty to seventy 
pounds of green feed per cow a day will commonly be consumed 
in addition to pasture.
In the feeding of soilage care should be taken to avoid the in­
clusion of large amounts of soil with the green feed. Attention 
to this point is especially necessary where such sparse growing 
crops as soybeans are raked into windrows after cutting. Soil 
particles, adhering to or mixed with the green feed, render it un­
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palatable and tend to cause digestive disturbances. The feeding 
of soilage that is wet or fermented is another cause of digestive 
troubles. Care in handling will prevent the heating or ferment­
ing of the green feed but owing to weather conditions, which 
cannot be forecast, it is not always possible to get feed that is 
not wet. Where the soiling has been cut when wet it is advisable 
to limit the amount fed as the wet feed will often produce scours.
CROPS SU IT A B L E  FOR SOILING PURPOSES.
Crops most desirable for soiling purposes will be determined 
largely by the climatic conditions prevailing in the given com­
munity. This factor also affects the yield of forage supplied 
by the various crops, which is a most important point. Where 
the yields of different crops are approximately the same, a choice 
is usually indicated by the relative amount of protein furnished. 
The palatability of different forages varies widely as does the 
effect upon the flow and flavor of milk as well as upon the physical 
health of the cow. It is difficult to secure green forage at some 
periods of the year and this renders some crops capable of sup­
plying green feed at this time well-nigh indispensable. The time 
which is required to mature a crop is worthy of study since some 
of the early crops may be followed by later sowings making it 
possible to secure two crops from the same acreage in one season. 
While the ease of harvesting may seem to be a minor point it 
should be given consideration since the green feed is very heavy 
and in the case of some crops quite difficult to handle.
A wide variety of crops may be used for soiling purposes in 
this section. These may be conveniently grouped as leguminous, 
non-leguminous, and mixed. Owing to the higher content of 
protein which leguminous crops carry as well as to their value 
as soil improvers, they are advisable in many instances. Their 
use tends to decrease the purchase of nitrogenous concentrates 
which are usually the most expensive feeds and may thereby les­
sen the cost of the grain ration. Leguminous crops do not thrive 
on acid soils and frequently the application of ground limestone 
greatly increases the yield as well as the ease of securing a stand. 
Those legumes not common to the locality or farm also require 
inoculation. Where these two precautions are observed there are 
few Iowa soils, indeed, upon which legumes will fail to respond 
to careful cultural methods.
A representative number of the crops that might prove suit­
able for soiling in this section have been tried out on the Iowa 
State College dairy farm during the years 1911 to 1917 with in­
teresting results. A larger variety might have been tried but 
the aim has been to keep the number of crops grown in any one 
year within the limits of practicability.
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In determining the costs of the various crops all items enter­
ing into their production have been taken into account, including 
rent of land, labor, manure, and seed. All operations, from the 
preparing of the land to the harvesting and hauling of the crop 
to the barn have been included in the labor cost. Owing to rap­
idly changing labor conditions it has been deemed advisable to 
adhere to the uniform rates from which the data were originally 
calculated rather than to recalculate them. Throughout the work 
man labor has been charged at $55 per month, horse labor at $2 
per team per day, and rent of land at $6 per acre.
LEGUMIN OUS CROPS.
Not many of the leguminous crops are specially adapted for 
soiling purposes under Iowa conditions and so the number tried 
out here has been limited.
ALFALFA.
This is undoubtedly the most valuable soiling crop among the 
legumes, since the various cuttings may all be utilized as soiling. 
Alfalfa may be said to owe its importance as a forage crop to its 
high nutritive value, being especially rich in ash and protein; to 
its palatability; to its large total yield where successfully grown; 
to its drouth resistence; and to its long life, and consequent small 
cost of seeding. The various cuttings may be timed to keep a 
continuous supply of green feed available. Alfalfa may be used 
to furnish green feed during the entire season if a sufficient acre­
age is available. The period during which it is suitable, however, 
is limited, since where the cutting is made too early the yield will 
be decreased, while in the later cuttings the stems may become 
woody and fibrous, and in addition the succeeding crop may suffer.
The precaution should be taken not to cut the same field more 
often than it would be cut for hay as otherwise the plant may be 
seriously weakened and the stand permanently injured. In this 
section alfalfa frequently proves valuable in the early part of the 
soiling season. The yields secured are usually large, varying 
from 10 to 18 tons per acre. Cows do not consume large quanti­
ties of alfalfa in the green state as the green feed does not seem 
to be relished proportionately as much as is the well cured hay. 
Where alfalfa is grown successfully it may be included in any 
rational scheme of soiling.
During the seven years in which soiling has been practiced at 
this station, alfalfa has been used to some extent each year. The 
first and second cuttings were used. The alfalfa cut for soiling 
was generally of the previous spring’s seeding, having been sown 
at the rate of 18 pounds per acre along with \ y 2 to 2 bushels of 
oats. The first crop was generally obtained about June 10 to 20. 
while the second cutting came about July 5 to 15. The yield
13
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varied with the seasons but was generally satisfactory, the aver­
age being 8 tons of green feed per acre for the first cutting and 
4 tons for the second.
The costs per ton of this feed were comparatively high, being 
$3 per ton for the first cutting and $4.50 for the second. The 
cows seemed to relish it fairly well but did not consume as large 
quantities of it per head daily as they did of some of the other 
feeds.
The main disadvantage of alfalfa as a soiling crop was found 
to be its short season of availability. If it was cut too early the 
maximum yield was not obtained and if the cutting was delayed 
the subsequent crop was decreased. In other respects it was 
fairly satisfactory.
RED CLOVER.
While this clover is more widely grown in the United States 
than is any other legume it does not fill an important place in soil­
ing systems. It can be fed for only a very short period as the 
stems quickly become woody. It does not compare favorably 
cured. Red clover should be cut for soiling shortly before the 
with alfalfa in yield although from 8 to 12 tens are usually se- 
blossoms appear as at this time it yields more protein and less 
fiber per acre than during any other period. Bloating seldom re­
sults although it is desirable that the clover be neither wet nor 
badly wilted when fed. Grown without other crops red clover 
sometimes goes down, thus making it difficult to harvest. While 
the second crop may also be utilized for soiling in this section, it 
is better adapted for hay or pasture, or even, in favorable sea­
sons, seed production purposes.
ALSIKE CLOVER.
Alsike is one of the finer leafy clovers that makes an excellent 
quality of feed. It is adapted primarily to low wet land, which is 
insufficiently drained, although it makes a good growth on any 
average soil. Under low land conditions alsike grows most 
luxuriantly and is a very satisfactory legume. It is widely used 
in this state although seldom grown alone for soiling purposes 
because the yield may be somewhat below that of red clover and 
the plant tends to lodge. Alsike soiling is quite palatable, it may 
be fed in large quantities and it exerts a favorable influence on 
the milk yield, while the plant is hardy throughout the state.
SWEET CLOVER.
The relative value of this plant for soiling is in dispute, many 
reporting that it was not entirely satisfactory for soiling purposes, 
while others have lavished praise on it. The stems rapidly be­
come woody and the feeding period is relatively short. Yields
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secured may vary from 8 to 15 tons but as a soiling crop it does 
not have a large place in this section, unless the cattle become 
accustomed to and eat it with apparent relish.
Sweet clover was used as soilage at this station in but one sea­
son with fairly satisfactory results. It was sown with oats in 
the spring of the previous year at the rate of 15 pounds per acre 
along with \ y 2 to 2 bushels of oats. The first cutting was ob­
tained from June 7 to 17 and the second from July 24 to 27. The 
yields were 5 tons per acre for the first cutting and 2 tons for 
the second. The costs were respectively $2.80 and $3.60 per ton 
for the first and second cuttings laid down in the barn. The 
amounts eaten by the cows were practically the same as of alfalfa; 
35 pounds per head daily for the first cutting and 39 pounds for 
the second. In feeding value it was similar to alfalfa. At first 
it was unpalatable though not so much so as might have been ex­
pected.
CANADIAN FIELD PEAS.
This annual legume is not valuable as a single crop because 
the yield is usually less than 7 tons per acre. The stems are 
of slight and slender growth and do not support the plant. It 
is hardy, however, under Iowa conditions, and is often used 
in mixtures with good results, as the green pea forage is very 
palatable and is consumed in large quantities.
COWPEAS.
Cowpeas are better suited to the more southern states than 
to Iowa. They are matured successfully in Iowa only when 
the.small early varieties are sown and then the yield is small. 
The crop furnishes palatable forage during the latter part of 
the season.
SOYBEANS.
This crop is well adapted to Iowa conditions In feeding 
value soybean forage compares favorably with alfalfa and the 
plant is more resistant to heat and drouth. W here clover kills 
out, soybeans may be used as a catch crop, altho where the 
ground is foul, cultivation is necessary to keep down the 
weeds. The crop, which is becoming more widely used in 
this state, matures for soiling during the latter part of the 
summer and will ordinarily yield from 3 to 10 tons of green 
feed. For best quality of soiling, the seeding should be heavy, 
ly i  bushels being recommended.
Trials with soybeans at this station as sowing have been 
made in two seasons with but fair success. In the first year 
in which they were used part were drilled in rows 31/> feet 
apart at the rate of 25 pounds per acre and cultivated, while 
part were drilled in rows 1 foot 9 inches apart at the rate of
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50 pounds per acre and left uncultivated. The yields ob­
tained were respectively 3 tons and 6 tons of green feed per 
acre and the respective costs per ton were $4.60 and $2.70 
which was decidedly in favor of the plot heavily seeded with­
out subsequent cultivation. The date of seeding was June 1 
and of harvesting August 25 to 30.
In the second trial they were drilled on June 21 at the rate 
of 45 pounds per acre and were harvested August 24 to 31, 
when a yield of 5 tons of green feed per acre was obtained 
at a cost of $3.00 per ton.
As a feed soybeans were satisfactory as the initial un- 
palatability soon disappeared and cows would consume about 
70 pounds of them per day. There were drawbacks to their 
general use. The most profitable yields were obtained when 
they were closely sown and uncultivated, but this, along with 
their lack of height, led to a heavy growth of weeds—a con­
dition that is not at all desirable. In addition they are difficult 
to cut and collect without becoming mixed with a large 
amount of soil and this is disagreeable especially in wet 
weather and may even induce digestive disturbances among 
the cows.
LEGUMINOUS SOILING CROPS UNSUITED TO IOWA.
In addition to the crops already mentioned a large number 
of other legumes have at times been proposed for soiling pur­
poses. Some of these which are not suited to Iowa conditions 
are mammoth red and crimson clovers, sainfoin, flat peas, 
and the common and hairy vetches.
NON-LEGUMIN OUS CROPS.
The non-leguminous forage crops provide an even greater 
variety of soilage than do the leguminous. Under the major­
ity of conditions they will produce larger and more econom­
ical yields of green feed than do the legumes though they do 
not provide as much protein or ash. Like the legumes these 
crops vary widely in palatability and in the ease of harvesting. 
Some of them are essential to a complete system of soiling in 
this latitude.
DENT CORN.
This is used as soiling to some extent in this locality as it 
returns rather a large yield and is quite palatable. I t  is, how­
ever, rather difficult to handle and feed, and is not cleaned up 
very well by the cows. In this locality green corn can not be 
safely fed until rather late in the summer, from which time it 
may be fed until ready to cut for silage. It should be borne 
in mind that by feeding green corn the cow is not given much 
of a variety as compared to her winter ration.
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Part of the corn crop was used for soiling on several oc­
casions in the latter part of the season. Yields of 9 to 12 tons 
of green feed per acre were obtained at an average production 
cost of $2.70 per ton. I t gave good and economical yields and 
was palatable and successful as a feed.
SWEET CORN.
Sweet corn is perhaps the most palatable of the corns and 
is used more for soiLng than the other kinds. In yield it 
ranks close to that secured from dent corn, where the iarger va­
rieties are used, and is more satisfactory, since it stays green 
longer, and the leaves do not fall so quickly. Neither does it 
become so coarse nor is it so difficult to feed as is dent corn. 
It furnishes good soilage even when the ears have been re­
moved previous to feeding, a practice followed near canning 
factories. The length of the feeding period will depend upon 
the number of varieties grown and may extend throughout 
a considerable part of the late summer.
OATS.
Oats alone were used for soiling on but one occasion. This 
was a patch of oats sown for grain but beginning to lodge. 
The yield of 7 tons of green feed per acre was obtained at a 
cost of $2.90 per ton. However it was not very palatable and 
the cows refused to eat large quantities of it. I t  also ripened 
too rapidly to be a good soiling crop.
WINTER RYE.
Rye has been used more for soilage purposes than any other 
of the lesser cereals. I t  gives fair yields, averaging perhaps 
6 tons per acre: is only fair in palatablility and can be used 
very early in the season for soilage purposes. Under some 
conditions rye has been known to impart a peculiar and dis­
agreeable flavor to the milk. It is perhaps more valuable for 
early pasture than for soiling purposes.
FOX-TAIL MILLET.
The various varieties of fox-tail millet include Common, 
German, and Hungarian, as well as many others. These va­
rieties have been used successfully by many stations to furn­
ish soiling crops for cows, inasmuch as they may be matured 
rather late in the fall and may be used until frost. Yields 
vary, but on the average where a thick seeding of millet pre­
vails, from 10 to 14 tons of green forage are not uncommon. 
The value of the millet forage depends largely upon the 
variety. For example, the common millet is fine stemmed and 
leafy, and makes a very good quality of forage, while the 
German variety is coarser than the common and not relished
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as much by the milch cows. Millet matures rather rapidly 
and under the most favorable circumstances is ready for nar- 
\ esting forty to fifty days after seeding. In order to secure 
the best quality of forage, heavy seedings arc advisable as 
two to four pecks have given the best results.
AMBER CANE.
Amber cane is one of the most valuable soiling crops for 
this section. The yield is quite large and under average con­
ditions 10 to 16 tons per acre may be secured. I t is succulent 
and palatable and cows will consume large quantities of it. I t 
may be used over a long period of time without becoming 
coarse or woody. It can alto be produced at a lower cost per 
ton than any other crop grown for soilage purposes in this 
section. Seeding should be fairly heavy to insure fine growth 
of cane, as the finer and less fibrous the crop grows, the higher 
will be the palatability and the smaller the waste. Experience 
indicates that at least 70 pounds of seed should be sown per 
acre, and 90 pounds will produce finer forage.
The main drawrback which has been found in the use of 
cane for soiling is the difficulty of handling the crop. W here 
it is thickly sown so that the crop does not become too coarse 
it may be cut with a small grain binder with little difficulty. 
It should be mentioned that the second crop is apt to be 
poisonous after it has been frosted or markedly checked by 
dry weather. In this part of the state, however, there is but 
little second crop produced.
Amber cane has been grown alone at this station for the 
last three years and has given excellent results. From two 
to three sowings per season were made from about May 20 to 
July 10 at the rate of 70 pounds per acre. The season of 
harvesting covered the period from about July 20 to the end 
of October. The yields obtained were larger than those of 
any other crop—averaging 12 tons of green feed per acre— 
and the cost of production was also low, being between $2.00 
and $2.25 per ton.
The cows relished it and ate on the average of about 70 pounds 
of cane per day. It proved to be the most successful soiling 
for the latter part of the season and could be used until the 
time of frost.
SUDAN GRASS.
This crop is especially suited to the arid and semi-arid 
regions altho it is being grown to some extent in this state. 
I t  gives rather large yields of feed but dries out very rapidly 
while growing and is apt to become fibrous when mature, 
a fact which decreases its palatability and detracts from its 
value as a soiling crop. Under some conditions Sudan grass
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may be profitably used altho usually other crops can be more 
successfully grown for soiling purposes in this state.
It has been grown at this station on a few occasions and 
given good yields, the average being 11 tons of green feed 
per acre at a production cost of $4.00 per ton. I t was sown 
in the latter part of May and used from August 25 to Septem­
ber 10. I t was a palatable and useful feed when not too ripe 
but dried out very rapidly and so did not have a very long 
period of usefulness.
NON-LEGUMINOUS SOILING CROPS UNSUITED TO IOWA.
The wide range of non-leguminous crops makes it impos­
sible to treat all of them individually. Many forages not here­
tofore mentioned have direct value for soiling purposes, altho 
they are not primarily suited to Iowa conditions. The more 
common of these are flint corn, oats, barley, wheat, Japanese 
and pearl millets, orange cane, milo maize, feterita, kafir-corn, 
timothy, red top, brome, and orchard grass.
MIXED CROPS.
Mixtures of leguminous and non-leguminous forage crops 
have been widely grown for soiling purposes. Many of these 
mixtures have much to recommend them since they possess 
many good characteristics of each of the other two classes. 
Their value depends upon the suitability of the crops for the 
locality in which they may be grown and upon their adapta­
bility for growth in mixtures. W hile a great many mixed 
forages have been grown the number which are really suited 
to farm conditions in this section is quite limited.
OATS AND CANADIAN FIELD PEAS.
This is one of the most valuable of the early soiling crops. 
Both are well adapted for this locality and when grown to­
gether give moderately large yields of very palatable feed. 
W hen the oats are in the milk and the peas have filled the 
pods, the crop is most desirable and it should be utilized 
as fast as possible at this stage as the crop ripens rapidly 
with the feed becoming less palatable. By making two or 
three sowings of this crop it is usually possible to secure a 
plentiful supply of green feed for a period of about 30 to 40 
days. One of the difficulties which is experienced in growing 
this crop is that the oats have a tendency to ripen before 
the peas. This can be overcome to some extent by using a 
late variety of oats, and if necessary, sowing them a week 
or ten days after the peas have been drilled. Oats and peas 
are of sufficient value for soiling purposes to warrant the 
statement that they should be included in soiling crop systems 
for this state.
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This crop has proved to be of the greatest service in the 
early part of the season. Two or three sowings were usually 
made between April 5 and May 10 at the rate of i y 2 bushels 
oats and i y 2 bushels peas per acre. The season of availability 
lasted from about June 20 to the end of July. The yields 
obtained varied from 5 to 10 tons per acre, the highest yields 
of green feed being from the early or medium early sowings, 
and the production cost per ton varied from $2.50 to $5.00 
according to the season and the yield obtained.
This feed was very palatable in the early stages but was 
usually fed in limited quantities as pastures were then fairly 
good. From 40 to 60 pounds per head per day was the 
average consumption of oats and peas. Owing to its early 
ripening tendencies it was suitable for use in the early part 
of the soiling season only.
OATS AND COMMON VETCH.
This mixture has been recommended in some cases in place 
of oats and field peas but as the yield is usually not as large 
as with the peas and owing to the extremely high price of 
vetch seed at the present time, its use in this connection can 
hardly be considered practical.
BARLEY AND CANADIAN F IE L D  PEAS.
This crop is quite similar in value to the oats and peas but 
possesses the disadvantage of the barley ripening even earlier 
than does the oats. In some sections it is possible to use 
this crop for fall feeding by sowing the barley and peas after 
one of the early forage crops have been harvested. In this 
way it is possible to utilize the ground for two crops during 
the same season and thus barley and field peas may be used 
to give a liberal supply of forage during the autumn.
W IN T ER  RYE AND HAIRY VETCH.
This mixture has given good results, as the vetch increases 
the yield, and the protein content of the forage. Owing to 
the high price of vetch seed, it may not be extensively used 
as the cost of seeding is too great. The rye also serves to 
help support the vetch and makes the crop easier to harvest. 
This mixture will furnish green feed earlier in the spring than 
any legume or other mixed crop. On farms where no pasture 
is available, it may be wisely used.
COWPEAS AND CORN.
This crop has been used for soiling purposes in some 
sections, and particularly in the south, where it will give 
heavy yields. W here the corn is drilled thickly, however, as 
is practical for soilage purposes, cowpeas oftentimes do not
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make a large growth, especially during dry seasons. On the 
average, therefore, while cowpeas may increase the protein 
content of the feed it does not greatly increase the yield and 
since corn is not widely used for soilage the crop has not come 
into general use.
COWPEAS AND CANE.
As has been previously mentioned, fodder cane makes an 
excellent crop for soiling purposes. From actual experience 
some men have stated that it can be improved by sowing in 
mixture with cowpeas since the protein content will be in­
creased. However, where the amber cane is sown thickly so 
that the stalks do not become too coarse the cowpeas usually 
do not make much growth. Larger and more economical 
yields of forage can usually be obtained by sowing the cane 
alone rather than by adding cowpeas. The mixture is palata­
ble and eaten readily by the cows with but little waste where 
fed in a manger.
This mixture has been tried on several occasions at this 
station, and though it was a good feed the sowing of the 
cowpeas proved to be simply an additional expenditure. 
Though the cowpeas were valuable for increasing the nitrogen 
content of the soil and adding protein to the feed, they were 
readily crowded out by the cane. The time of sowing and 
of harvesting was the same for the cane and cowpeas as for 
the cane alone. The yields obtained were slightly lower in 
the case of the cane and cowpeas and the cost per ton slightly 
higher.
SOYBEAN MIXTURES.
Soybeans have been grown in various combinations in much 
the same way as have the cowpeas. They are more desirable 
for use in mixtures than the cowpeas as the plants are better 
adapted to Iowa conditions, and are equally palatable. Soy­
beans have also been grown in mixtures with cowpeas but 
for this locality other forages will give more satisfactory 
results.
CLOVER AND TIMOTHY.
Red clover and timothy have been used for soiling purposes. 
The value of the crop is usually enriched by adding alsike 
to the mixture. Under the majority of conditions, however, 
it will be found more satisfactory to mature this crop for hay 
rather than to attem pt to feed it green. I t is not as palatable 
as some of the other crops and does not yield heavily, which 
renders it less suitable for soilage purpose.
21
Gillette et al.: Soiling crops for milk production
Published by Iowa State University Digital Repository, 1919
—  50 —
S U M M A R Y  OF R E S U L T S  SECURED.
The results secured are summarized in Table I, where the 
average yield, cost per ton, and other production data for the 
crops used are given.
In connection with the summary of the soiling system prac­
ticed at the Iowa State College dairy farm it will be con­
venient also to discuss the pasture which was available for 
the milking herd. The pasture land is rolling and gravelly 
and was at one time poor but by liberal manuring and sup­
plementing with soiling crops it has been converted into a 
comparatively good pasture. On this twenty acre pasture, 
supplemented with soiling, have been supported an average 
of more than 40 cows each season.
T A B L E  I I —A R EA S U SED  F O R  P A S T U R E  A N D  S O IL IN G .
N o . j : I S o iling
Y ea r o f  j P a s tu r e  S o ilin g  P a s tu r e  ( S o ilin g  p e r  cow
cow s ac res ac res d a y s  ! d a y s  to n s
i I
1911  _____________ 40 1 20 9 165 127 1.47
1912  _____ 41 20 6 170 98 1.42
1913  _____ 42 20 10 167 108 1.26
1914  _____ 42 20 10 165 108 1.85
1915  _____ 40 20 10 177 116 2.14
1916  ____________ 40 20 20 173 9? 1.87
1917  _____ 47 ! 20 22 152 126 3.50
A v erag e  ..........  42 j 20 12 167 | 111 1.93
The amount of soiling used depended to a considerable ex­
tent on the season and the amount of land available for this 
purpose, but on the average it amounted to about 12 acres. 
These factors along with the lengths of the pasturing and 
soiling seasons determined the cost of keeping the herd dur­
ing the summer. The average acreage of soiling and pasture 
combined required to support a cow for the summer months 
was eight-tenths of an acre per season. The average cost 
of this was $8.60 per cow per season, of which $5.30 was due 
to soiling and $3.30 to pasture. If the cows had been sup­
ported on pasture alone, from two to three acres per cow 
would have been required with a subsequent cost of $12 to $18 
per cow per year. This is a saving which is decidedly in 
favor of soiling, and in addition to this, increased milk pro­
duction results from its use.
POSSIBLE O U TLIN E S  OF S U IT A B L E  S Y S T E M S  OF 
SOILING.
A few possibilities of crop combinations may be suggested 
and they can easily be modified to meet individual condititons.
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TABLE I—SUMMARY OF SOILING CROPS GROWN ON IOWA STATE COLLEGE DAIRY FARM, 1911-1017.
CROP
A IfoICo..........................................
A llalfa________________________
A lfalfa.................................................
Sweet Clover.............................. ......
Sweet Clover................. .................
Soybeans............................................
Amber Cane.....................................
Amber Cane__________________
Amber Cane.................................
Oat*___ _ _____________________
Dent Corn........ .................................
Sudan Grass*....................................
O ats ami C anadian  Field Peas.
O ats and C anadian  Field Peas.
O ats and C anadian  Field Peas.
Amber Cane and Cowpeas____
Amber Cane and Cowpeas____
Amber Cane and Cowpeas____
Approximate 
date o l  
sowing
Kate o l  
seeding 
per 
acre
Approximate 
date o f  
harvesting
Yield
per
acre
tons
C ost
per
ton
Fe»*d 
per cow 
per day 
lbs.
Previous year 18 )hs. June 10-20 8 $ 3 00 35
Previous year 18 lbs. July 5-15 4 4.50 40
Previous year 18 lbs. Aug. 20-25 2 6.00 30
Previous year 15 lbs. June 5-15 5 2.80 35
Previous year 15 lbs. July 25-80 2 g.«0 40
June X 50 lbs. Aug. 25-Sept. 15 6 3.00 55
May 20 70 lbs. July 20-Aug. 20 12 2.28 70
June  20 70 lbs. Aug. 15-Sept. 20 12 2.00 70
Julr 10 70 lbs. Sept. lO-Oct. 30 12 2.00 70
April 5 1V4 bus. July 5-15 7 2.90 45
Mfcy 10 9 lbs. Oct. 1-10 10 2.70 40
M«ty 25 20 lbs. Aug. 25-Sept. 10 11 4.00 40
April 5 m  bus. oa ts  and 
bus. peas
June 15-July 5 6 5.00 40
April 20 H i  bus. o a ts  and 
H4 bus. peas
June 30-July 10 5 4.50 50
May 5 VA. bus. oa ts nnd 
'H  bus. peas
July 10-25 fi 4.00 60
May 25 35 lbs. cane 
1 bu. cowpeas
A ug. 1-30 » 2.50 45
June 25 35 lbs. cone 
I bu. cowpeas
A ug. 15-Sept 5 13 2.00 45
Ju ly  5 35 lbs. cane 
1 bu  eowpeas
Sept. 1-20 9 2.00 45
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The areas given are those th a t should prove suitable w ith a 
herd of about 15 cows provided th a t ten acres of pasture were 
also available.
SYSTEM A.
Crop Area
acres
A pproxim ate 
d a te  o f 
sowing
A pproxim ate 
d a te  o f 
harvesting
A lfalfa , 1st c u tt in g .___________________  %
O ats and C anad ian  Field Peas__________  1
O ats and C anad ian  Field P eas__________  %
A lfa lfa , 2d cu ttin g _____________________  %
O ats and  C anad ian  Field Peas__________  %
A m ber C ane_____________________________ 1
A m ber Cane____  ______________________  1
A m ber Cane_____________________________ 1
Prev ious year 
April 5 
A pril 20 
Prev ious year 
M ay 5 
M ay 20 
June  20 
Ju ly  5
June  10-20 
June  15-Ju ly  5 
June 30-Ju ly  10 
Ju ly  5-15 
Ju ly  10-25 
Ju ly  20-A ug. 20 
Aug. 15-Sept. 20 
Sept. lO-Oct. 15
This is a simple and convenient system but it is adaptable 
to further simplification and modification. W here alfalfa is 
not available, the o ther tw o crops, am ber cane and oats and 
Canadian field peas, can be made to last throughout the 
season. In  some cases it will also be possible to cut down 
the num ber of sowings of these crops and make larger plots. 
Four is the sm allest num ber of sowings th a t can be expected 
to give good results and five or six are better as they ensure a 
more uniform  supply of green feed throughout the season. 
T his is due to the m inim izing of the risk of too early m aturing 
of the crops w ith subsequent unsuitability  of the feed for 
soiling. Sweet clover can also be used in place of the alfalfa 
w here it is available.
SYSTEM B.
•1 A pproxim ate 
Crop A rea j d a te  o f
acres . sowing
A pproxim ate 
d a te  o f 
harvesting
W inter Rye________ ____________________  1
Barley and C anad ian  Field P eas________  1
Barley and C anad ian  Field P e a s________  1
Amber C ane_____________________________ 1
A m ber Cane_____________________________ 1
M ille t___________________________________  1
Previous fall 
April 5 
April 20 
M ay 20 
Ju n e  25 
Ju ly  1
June  1-20 
June 15-July 5 
Ju ly  1-20 
Ju ly  15-Aug. 20 
A ug. 15-Sept. 20 
Sept. 15-Oct. 15
In  this system  w inter rye is depended on for the earliest 
soiling, while barley replaces oats in the m ixture w ith Cana­
dian field peas and the millet takes the place of the last sow» 
ing of am ber cane used in the previous system. For the 
reasons pointed out in the section on individual crops this is 
not quite so suitable as the first system  and it is also less 
easily varied and adapted to individual conditions.
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SYSTEM O.
Crop Area
acres
Ax p rox im ate  
ciate of 
sowing
A pproxim ate 
d a te  o f 
narvesting
O ats and C anad ian  Field P e a s ......... .......  1
O ats and C anad ian  Field P ea s_________ 1
Amber Cane___________________ _____ ___  1%
Amber C ane_____________________________ iy2
Green Sweet Corn S tover________________  1
April 5 
April 25 
M ay 20 
* une 25 
June 10
June  10-Ju ly  5 
Ju ly  1-25 
Ju ly  20-Aug. 25 
Aug. 15-Sept. 15 
Sep t. 10-Oct. 15
This system  would not provide feed as early or late in the 
season as would some of the others, bu t it would be quite sim­
ply and suitable where sw eet corn was being raised. D ent 
corn could also be used in the late p art of the season.
T hese are m erely outlines and can be altered or in ter­
changed as is necessary. The approxim ate yields to be ex­
pected can be seen from the table already provided.
RESUME OF P R E V IO U S  W ORK.
The value of soiling crops in inducing milk production has 
been am ply dem onstrated. In  experim ents conducted by 
Carlyle, D anks and M orton5, it was show n th a t the cows of 
the experim ental herd which received soiling crops main- 
ained the milk flow a t a h igher level than  did those cows 
kept by dairy farm ers and allowed pasture only. Goessm an 11 
also found th a t the yield was well m aintained through  the 
sum m er m onths by using soiling crops. T heir use is advo­
cated by M oore23 to  furnish feed during the dry period which 
comes in the fall under Mississippi conditions. W ilson32 re­
ported th a t the production of milk increased w ith the use of 
soiling crops.
T he evidence on the relative efficiency of pastures com­
pared to  soiling crops in prom oting the yields of milk and fat 
is conflicting. W ilson31 and his co-workers com pared the 
yield of six cows by the reversal system . T hey  concluded 
th a t cows fed oats, peas, clover and corn as soilage gave more 
m ilk than  when allowed to graze on a good blue grass pasture. 
Linfield18 reported  th a t the yield of cows on pasture in­
creased as com pared to those fed soiling crops. Lyon and 
H aecker19 concluded th a t pasture induced 117% greater milk 
production than  did soiling. D oane8 in a very  lim ited test 
a t M aryland reports in favor of pasture, while O tis25 states 
th a t cows on pasture produced more but also consumed more 
grain. L indsay 17 states th a t the open air, sunlight, and exer­
cise afforded by pasture is more desirable and fu rther th a t 
pasturage contains relatively m ore protein and less fibre than 
do the cereal fodders.
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The advisability of using soiling crops ra ther than  hay in 
sum m er feeding has been pointed out by Goessm an11. A fter 
three years experience he reported, “A sm aller am ount of 
dry m atter sufficed for the production of one quart of milk 
where a part of the hay was substituted by the green fodders than 
where the full ration of hay was fed, indicating a superior 
nutritive value of the form er as com pared with the latter. 
T he milk was in every instance increased by changing from 
a hay ration to a green fodder ra tion .” The quality of the 
milk was not influenced by the change. “The net cost of t'ood 
for the production of milk was in every instance less in the 
case of green fodder rations than with the hay rations.”
M oore24 com pared cottonseed meal w ith alfalfa, sorghum s, 
and Johnson grass for supplem enting pastures. W here cows 
received 41 ibs. green feed additional to pasture, the average 
milk flow was 14 9 lbs. daily, while 3.4 lbs. cottonseed meal 
induced 14.2 lbs. daily, showing a slight difference in favor of 
soiling.
A sum m ary of eight years’ work conducted a t the New 
Jersey Experim ent S tation by Lane and Billings2 is given 
by the latter. For six m onths, from M ay 1 to N ovem ber 1, 
the station herd was m aintained on soiling, while silage 
furnished the succulence during the rem ainder of the year. 
T he cows freshening uniform ly through the year showed an 
average yield of 3,322 lbs. milk containing 167.0 lbs. fat, while 
on soiling, com pared to 2,997 lbs. and 152.5 lbs. milk and fat 
respectively on silage. T his denoted a slight advantage in 
yield for the soiling crops, which were also produced at a 
less cost than  was the silage. L ate r B illings3 s tates that 
silage m aintained the yield of milk obtained with w heat for­
age at an equal cost and again4, th a t the results indicate that 
corn silage may be fed safely and economically during the 
sum m er m onths.
Daniels0 reported th a t grow ing clover and either oats, rye, 
or w heat for ensiling in June w as a more economical and sa t­
isfactory method in addition to requiring less labor than did 
sum m er soiling. W atson and M airs28 report th a t a “slight 
increase of milk was noticed when the change in feeding was 
made from  clover silage to cowpeas and milo maize,” which 
was accounted for, perhaps, by the larger consum ption of the 
forage crop. Lindsay17 reported against the use of summer 
silage w here it also forms the basis of the ration for w inter 
feeding.
T hrough feeding one lot of cows in the station herd soil­
ing crops, and another corn silage for three successive sum ­
mers, W oll34 et allii found th a t corn silage was superior in
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practice to  soiling crops. T he yield of corn silage per acre 
was larger, the seed cost less, the percentage of feed wasted, 
smaller; while the labor item was greatly reduced by feeding 
silage. A  sm aller am ount of silage was also found essential 
to  the m aintenance of economical production, an  average of 
30 lbs. of silage as com pared to 35 lbs. soiling crops being fed 
to  m aintain production. F randsen 10 also reported  favorably 
on the use of silage as com pared to  soiling crops for supple­
m ental feeding.
Phelps26 has pointed out the relatively higher feeding value 
of soiling crops high in protein, even where sm aller yields 
w ere secured. H e found the protein feeds to  be from  5 to  10% 
more valuable in increasing fa t and milk production. Von 
Feilitzen9 w arned against cu tting  legum inous soiling crops 
w hen too m ature, advocating cu tting  a t the period when full 
bloom appears. M air21 reported  that, “T he milk produced 
bore a m uch closer relationship to to tal green forage than  to 
d ry  m atter or protein consum ed.”
O tis25 found .71 acres of soiling crops would support a cow 
for 144 days, while 3.63 acres of pasture were required. 
K ildee13 m aintained 37 cows on 19^2 acres of pasture and 8 
acres of soiling crops in 1911. This season happened to  be one 
of scant rainfall near A m es; farm ers generally  allow ing 2 to 
3 acres pasture per cow. V oorhees and L ane27 reported  one 
acre of soiling crops to furnish sufficient green feed for three 
or four cows, w hile Linfield18 found tw o cows w ere m ain­
tained on an acre of soiling crops for 108 days, while an acre 
of pasture sufficed for tw o cows for 102 days. Carlyle5 s tated  
that the acreage required per cow may be reduced at least 
one half th rough  soiling ra th e r th an  pasture. Zavitz35 was 
able to  keep one cow on .78 acres of soiling crops. A rm sby 1 
reported the grow ing of 3 to  5 tim es as much digestible n u tri­
ents w ith soiling crops as on pasture.
Linfield18 is the only investigator to report larger re tu rns 
per acre from  pasture, the difference being $6.50 per acre 
against soiling. L yon 19 secured the largest yields of milk 
and fa t per acre from  cowpea soiling. O tis25 reported the in­
come, less cost of grain, for pasture to  be $4.23 per acre, while 
th a t of soiling proved to  be $18.08, a difference of 325% in 
favor of the la tte r system.
T he yield of soiling crops depends upon the kind of crop 
grow n as well as the environm ental conditions prevailing. 
B illings2 sta ted  th a t for 8 years the  average cf soiling crops 
secured was 11.99 tons per acre. L ate r M inkler22 of the same 
station reported  a yield of 2.75 tons per acre from  cowpeas 
and kafir corn, while F randsen 10 secured 3.50 tons from  oats
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and peas and 12.00 tons from  alfalfa. L ane14 gave 19.32 tons 
as a five-year average for a lfa lfa ; M cConnell20 secured a yield 
of 22.00 tons from  Japanese millet. W atson  and M airs29 re­
ported  yields of nearly 15.00 tons from  sorghum  and cowpeas 
and only 3.50 tons from  clover and tim othy.
T hree or four crops are recom m ended for soiling by nearly 
all the stations, though wide variation occurs. Alfalfa, oats, 
and peas, and sorghum  are standard  soiling crops. Cowpeas 
are preferred over soybeans by m any authorities. Carlyle3 
recom m ended thick seeding no t only because of heavier yields 
but also since the finer stem s produced are m ore palatable. 
L ane 15 recom m ended crim son clover very highly, as it caused 
a daily increase per cow of 1.8 lbs. m ilk or 8%.  M illet serves 
an im portan t place in soiling system s since it furnishes green 
feed in the fall for a com paratively long perio d
W ilson32 and W atson30 discouraged the use of rape since 
the flavor is noticeable in both milk and butter. The use of 
flat peas is also discouraged by W atson30 since they are un­
palatable and ta in t the milk. L ane 16 sta ted  pearl m illet to 
be ra ther coarse and w atery  though palatable, succulent and 
a heavy yielder. H e did not favor broom  corn, since only 
about half of it is consumed, while neither kafir, durra, milo 
maize nor teosinte w as entirely satisfactory. D ay7 ra ted  rye 
as less valuable, and more unpalatable than  alfalfa. No 
second grow th was secured. B huda kale and thousand 
headed kale and rape gave unpleasant flavor to  milk rv l  
bu tter, according to  M cConnell20.
T he use of some soiling as a catch crop when a regular crop 
has failed or between tw o regular crops in the ro tation  is 
advocated in some foreign countries. T his supply of green 
fodder can be used to  supplem ent pastures thus allow ing more 
land to be b rought under cultivation, which perm its of more 
intensive farm ing w ith resu lting  larger production.
Outlines of soiling system s based on more or less exper­
ience in producing them  have been issued by a num ber of 
stations. T he system s indicated will furnish green feed from 
early spring  until corn silage is available in the fall. For 
early spring, rye and w heat are chosen, the la tte r yielding 
less bu t being som ew hat more palatable. Follow ing this, 
alfalfa is usually  available, this being followed by oats and 
peas which in tu rn  are succeeded by the second crop of alfalfa. 
Cowpeas, usually considered preferable to  soybeans, super­
sede the cane fodder or oftentim es the tw o are grow n to ­
gether. T his crop m ay be used to furnish feed for over tw o 
m onths while m illet closes the soiling season.
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M airs21 reported  the average am ount consum ed per cow 
daily to  vary from 39 lbs. to  over 100 lbs. of soiling crops. 
O tis25 fed 116 lbs. daily, while W ilson33 found 65 to  90 lbs. 
to be sufficient. Carlyle3 recom m ended 75 to 100 lbs. where 
the cows are not on pasture and 45 lbs. w here the soiling is 
merely supplem entary. M oore24 fed 41 lbs. to cows when on 
pasture. In this connection it is pertinent to note that H ills12 
stated  th a t cows shrink much less in milk yield w hen fed en­
tirely  on gra in  and soiling crops than  w hen partially  soiled, 
a point which does not seem to be substan tiated  by other 
investigators.
V oorhees27 believed a partia l soiling scheme to be desirable 
while L indsay 17 did not favor sum m er silage. L ate r investi­
gators however, are not all w illing to concede th a t soiling is 
necessarily advisable, though em phasizing th a t some sup­
plem entary green feed should be fed a t a tim e when pastures 
are short. F randsen 10 reported the feed cost per pound 
bu tterfa t to be 24.5c w ith soiling, while w ith the silage ration 
it was only 21.5c. K ildee13 stated  th a t the specific conditions 
of the dairym an will determ ine the practicability  of using 
soiling crops and he said:
“ How ever, the m an who has a large herd of dairy cattle 
and wishes to secure the best possible re tu rns from his acre­
age will find it to his advantage to  grow  some soiling crops. 
T here is no th ing  be tte r than  fresh, palatable, nu tritious green 
feed to stim ulate m ilk production. Then, too. by having in 
each m ixture a legum inous plant, soiling crops can be grow n 
that are superior to  corn silage in balance of nutrients.
“A nother class of farm ers who would profit by the use of 
soiling crops is the ren ters who can no t persuade their land­
lords th a t silos are necessary fixtures upon farms. To these 
classes m ust be added the m en who have not pu t up silos 
yet and who w ish to grow  crops to  feed in addition to their 
pastures during  the sum m er. All of them  m ay adopt the 
common practice of cu tting  green oats, sw eet corn and field 
corn to tide the cattle through the short pasture period, but 
th a t is not as satisfactory or profitable as to grow  crops th a t 
are adapted for th is purpose and can be cut a t the proper 
state of m aturity .”
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